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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election of group I, claims 1, 4-12, 15-20, in the reply filed on 
6/8/2007 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 818.03(a)). 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) were submitted on 9/23/2005, 
7/06/2006, and 8/24/2006.The submission is in compliance with the provisions of 37 
CFR 1 .97. Accordingly, the information disclosure statements have been considered by 
the examiner. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1 , 5, 7-9, and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Bolscher et al. (U.S. 6,468,903 B2). 

6. Regarding claim 1 , Bolscher et al. discloses the following claimed elements: 
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• A cleaning method of a film-forming unit, the method comprising: 

■ A purging step of purging an inside of the reaction chamber by supplying 
into the reaction chamber a nitrogen-including gas that includes nitrogen 
and that is capable of being activated (col 2, line 63 - col 3, line 4), 

■ Wherein the purging step has a step of nitriding a surface of a member in 
the reaction chamber by activating the nitrogen-including gas (col 2, line 
63 - col 3, line 4). 

7. Regarding claim 5, Bolscher et al. discloses the nitrogen-including gas is 
ammonia (col 2, lines 33-34). 

8. Regarding claim 7, Bolscher et al. discloses the gas supplied to the reaction 
chamber is heated to a predetermined temperature (col 3, lines 4-12). 

9. Regarding claim 8, Bolscher et al. discloses the inside of the reaction chamber is 
heated to a range of 600-1050° C (col 3, lines 4-12). 

10. Regarding claim 9, Bolscher et al. discloses the member in the reaction chamber 
consists of quartz (col 2, lines 29-31 ). 

11. Regarding claim 11, Bolscher et al. discloses a film-forming step of heating the 
inside of the reaction chamber containing the object to be processed to a predetermined 
temperature (col 2, line 67 - col 3, line 12), and forming a thin film on the object to be 
processed by supplying a process gas into the reaction chamber (col 3, lines 37-39). 

12. Claims 12, 15, 18 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Rossman et al. (U.S. 6,121,161). 
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13. Regarding claims 12 and 15, Rossman et al. discloses a film-forming unit 
comprising a cleaning-gas supplying unit (28, Fig. 1A; col 4, lines 5-34; col 9, lines 3-8), 
a nitrogen-including-gas supplying unit (28, Fig. 1A; col 4, lines 5-34; col 9, lines 12-14), 
an activating unit (32, Fig. 1A; col 4, lines 35-37), and a nitriding unit (31, Fig. 1A; col 5, 
lines 15-30). 

14. Regarding claim 18, Rossman et al. discloses the activating unit is a plasma- 
generating unit (col 5, lines 15-30). 

15. Regarding claim 20, Rossman et al. discloses a pressure-adjusting unit (31, Fig. 
1A) that maintains the inside of the reaction chamber at a range of 133 Pa to 53.3 kPa 
(col 5, lines 15-30; col 9, lines 8-10). 

16. Claims 12, 15, and 16 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Doi (U.S. 5,900,161). 

17. Regarding claims 12 and 15, Doi discloses a film-forming unit comprising a 
cleaning-gas supplying unit (18, Fig. 1; col 5, lines 33-38; col 4, lines 46-48), a nitrogen- 
including-gas supplying unit (17, Fig. 1; col 4, lines 5-34; col 2, lines 7-13), an activating 
unit (22, Fig. 1 ; col 5, lines 38-49), and a nitriding unit (col 5, lines 38-49). 

18. Regarding claim 16, Doi discloses that the nitrogen-including-gas is ammonia 
(col 2, lines 7-13). 

Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

20. Claims 4-5, 7-9, and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bolscher et al. (U.S. 6,468,903 B2) in view of Shugrue (U.S. 
6,095,158). 

21 . Regarding claim 4, Bolscher et al. discloses the following claimed elements: 

• A cleaning method of a film-forming unit that forms a thin film on an object to be 
processed by supplying a process gas into a reaction chamber containing the 
object to be processed, the method comprising: 

■ A deposit-removing step of removing a deposit stuck to an inside of the 
film-forming unit (col 2, line 58-62); 

■ A purging step of purging an inside of the reaction chamber by supplying 
into the reaction chamber a nitrogen-including gas that includes nitrogen 
and that is capable of being activated (col 2, line 63 - col 3, line 4), 

■ Wherein the purging step has a step of nitriding a surface of a member in 
the reaction chamber by activating the nitrogen-including gas (col 2, line 
63 - col 3, line 4). 

22. Yet, Bolscher et al. discloses that the deposit-removing step occurs by supplying 
aqueous HF (col 2, lines 58-62) and not a fluorine-containing gas. However, Shugrue 
discloses a method for cleaning a processing chamber using a fluorine-containing 
compound such as HF in its gaseous form since it is easier to deliver to all areas of the 
chamber interior than when an aqueous solution of HF is used. Moreover, when 
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gaseous HF is used, a lesser amount is required as needed if aqueous HF were used 
(col 6, lines 8-15). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the invention of Bolscher et al. with the 
deposit removing step occurring by supplying a cleaning gas rather than an aqueous 
solution so as to deliver the cleaning agent to all areas of the chamber interior with more 
ease and use a lesser quantity of the cleaning agent. 

23. Regarding claims 5 and 7-9, Bolshcer et al. discloses the nitrogen-including gas 
is ammonia (col 2, lines 33-34), the gas supplied to the reaction chamber is heated to a 
predetermined temperature (col 3, lines 4-12), the inside of the reaction chamber is 
heated to a range of 600-1050° C (col 3, lines 4-12), and the member in the reaction 
chamber consists of quartz (col 2, lines 29-31 ). 

24. Regarding claim 1 1 , Bolscher et al. discloses a film-forming step of heating the 
inside of the reaction chamber containing the object to be processed to a predetermined 
temperature (col 2, line 67 - col 3, line 12), and forming a thin film on the object to be 
processed by supplying a process gas into the reaction chamber (col 3, lines 37-39). 

25. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bolscher 
et al. (U.S. 6,468,903 B2) as applied to claim 1 and over Bolsher et al. (U.S. 6,468,903 
B2) in view of Shugrue (U.S. 6,095,158) as applied to claim 4 above. 

26. Regarding claim 6, Bolscher et al. discloses the pressure is maintained at 
approximately 66 Pa (col 3, lines 6-12) but discloses that the exact value of the process 
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conditions do not appear to be critical. The examiner notes that the applicant does not 
teach that the particular pressure range, as recited in claim 6, of 133 Pa - 53.3 kPa 
solves any stated problem or is for any particular purpose other than a stated 
experimental condition of the process. Therefore, the pressure range given in claim 6 
lacks criticality in the claimed invention and does not produce unexpected or novel 
results. Thus, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to maintain the pressure in a range of 133- 
53.3 kPa since the invention would perform equally well at a pressure of 66 Pa. 

27. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bolscher 
et al. (U.S. 6,468,903 B2) as applied to claim 1 above and over Bolsher et al. (U.S. 
6,468,903 B2) in view of Shugrue (U.S. 6,095,158) as applied to claim 4 above. 

28. Regarding claim 10, Bolscher et al. discloses the nitrogen-including gas is an 
ammonia gas (col 2, lines 33-34) and also discloses that the film-forming apparatus can 
form a silicon nitride film (col 3, lines 37-39). Yet, Bolscher et al. is silent with regards to 
the process gas that can be used to form such a film. However, the examiner takes 
Official Notice that the use of ammonia and a Si-containing gas as process gases in 
forming a silicon nitride film is well known in the art (see for example, Agusta et al. (U.S. 
3,865,652), col 3, lines 45-53). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the invention of 
Bolscher et al. with forming the silicon nitride film using a process gas comprising 
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ammonia and a silicon-including gas so as to use readily available silicon nitride-forming 
precursors. 

29. Claims 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rossman et al. (U.S. 6,121,161) as applied to claims 12 and 15 above, and further 
in view of Frankel et al. (U.S. 6,444,037 B1 ). 

30. Regarding claims 17 and 19, Rossman et al. discloses the activating unit in the 
film-forming unit is a plasma-generating unit. However, Frankel et al. discloses the use 
of a heater (25, Fig. 1 A) in a film-forming apparatus as an activating unit in a process to 
season chamber walls during cleaning (col 13, lines 58-64). Furthermore, Frankel et al. 
discloses the heater heats the inside of the reaction chamber to 400-800 °C (col 13 , 
lines 58-61), which is within the range of 600-1050 °C. An advantage of using a heater 
as an activating unit is that the use of thermal activation prevents the formed film from 
undergoing damage caused by plasma generation. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the invention of Rossman et al. with the activating unit as a heating unit that 
heats the inside of the reaction chamber to a range of 600-1050 °C so as to prevent 
plasma damage to the formed film. 

Conclusion 

31. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nagashima et al. (U.S. 5,129,958) and Entley et al (U.S. 
6,872,323 B1) disclose cleaning methods for semiconductor wafer apparatuses. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reema Patel whose telephone number is 571-270- 
1436. The examiner can normally be reached on M-F, 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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